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OJI0 MUTAHHA JEKAPBOHIBAILIIL TA YTHJII3ALIL
30JI0IIIVTAKOBUX BIIXOAIB TEC

Bukunu niokcuuy BYINCLIO € OJHOK 3 MPHYMH MiIABUIICHHS TEMICPATypH Ta II0GAIBHOrO
NOTCIUIiHHSL. AHaII3 3aKOHO/aBYOI 6a3H 110Ka3aB, IO B YKPaiHi CTBOPEHI BCi IIEPEIyMOBHU [IEPEXOLY 1O
HHU3bKOBYTJICLIEBOTO PO3BUTKY, CKOPOUYCHHS BUKHIIB IAPHAKOBHX Ta3iB i IeKapOOHI3aLlii IPOMHCIOBOCTI.
Cuenapii 3MiHM KIIMaTHYHHX yMOB ToOKazanmu, mo 10 2050 p. B VYkpaiHM OYIKY€TbCs 3arajibHe
MOTETUTIHAS. MaKCUMallbHI 3HA4eHHS 3MiH TeMIepaTypd MporHo3yerbes +2,2°C y rpymni. AHAII3
HamnpsMKiB JIekapOoHi3alii MPOMHCIOBOCTI IOKa3aB, IO OCHOBHI JOCIHI/DKEHHS 30CEPEIKCHHI Ha
JexapOoHizamii MeTamyprilHUX MiANPHUEMCTB, MIANPUEMCTB BYTUIBHOI POMHUCIOBOCTI, MAlUBO-
CHEePreTHYHOTO KOMILIEKCY, JAeKapOoHi3alil TpaHCHOPTy, Ha BHPOOHMITBI «3€JICHOT0» BOJHIO SIK
ANbTEPHATUBHOTO TAJIMBA, IIEPEXOMy BiJ TPAIWIIHHUX JOKEpen eHeprii M0 albTepHaTUBHUX Ta
BU3HAUYEHHI €KOHOMIYHMX MEXaHi3MiB BYTIJIELEBOrO IIHOYTBOpPEeHHS. He MeHII BaXIMBUMH € TMUTaHHS
BJIOBITIOBAaHHS, TPAHCIOPTYBAaHHS Ta 3aXOpPOHEHHS JIOKCHIy BYyIJeHmio. Pesymprath mociimkeHb
JTO3BOJIVIIM BU3HAYUTH MEPCIIEKTHBU Ta TIEPEBard BUKOPUCTAHHS KOKHOTO 3 IIMX HANpPSMKIB. BaximBum
€ OLIHKa MOXIIMBOCTEH Ta MOTEHIialy BHKOPHUCTAHHS BIIOBJICHOTO MIOKCHIy ByTJelto. 30epiraHHs
TIOKCUIY BYTJEII0 Yy TIIHOMHHHUX TEOJOTIYHHUX (DOpMaIlisix BHMaraTuMe MPOBENEHHS KOMIUIEKCY pooiT
I 3armo0iranHs 3a0pyJHEHHS KOMITOHEHTIB JOBKiUIA. Bu3HAaYeHO mepeBard TPaHCIIOPTYBAHHS
JIOKCHAY BYIJIEHIO T'a30MPOBOAAMH IMOPIBHSHO 3 TPAHCIOPTYBAHHSM aBTOMOOIIBHUM Ta 3ali3HUYHUM
TPAHCTIOPTOM.

Busnauenwii HanpsMok yrtuimizamii 3ononuiakoBux BigxoniB TEC, sxuii momnsirae y moapiOHeHHI
BigxoniB y cepenosuili CO, 3 oTpuMaHHsIM cTaOlIbHUX KapOoHaTiB Mg i Ca, 110 103BOJISIE PO3MUPUTH
cthepr BUKOPUCTaHHS BIAXOMIB Y Oy/IiBEIbHIN HpOMI/ICJIOBOCTi

Kimro4oBi ciroBa: nexapGoHisallis, BIOBIIOBAHHs JIOKCH/Y BYIJICIIO, TPAHCIIOPTYBAHHS JIIOKCHILY
ByTJICI0, 30epiraHHst JIOKCHIy BYTJIEIIO, MpoMmucioBa (ikcamis miokcuay Byrienro, Bigxomu TEC,
MopiOHEHHS

IMocranoBka mpodjemu. IlutanHs nexapOoHizamii mpomuciaoBocTi HaOyBae — OinbmIol
aKTYaJIbHOCTI Ha NIUIAXY iHTerpamii YkpaiHu B ekoHomiuHy cuctemy €C. 3a manum [1], Ha cphorogni
Bukuaun CO, craHOBIATH mpubmm3HOo 42 I'T, 110 BXKE € 3arpo3NMBHM JUIsl TaJbMyBaHHS PO3BHTKY
rIo0albHUX EKOJNOTiYHMX 3MiH. TemmeparypHuil cueHapiii emicii CO, NporHo3ye TpH BapiaHTH
3poctanHs Temnepatypu Ha 0,9-2,3°C, 2,0-3,5°C i 3,2-5,4°C [1], 0 MOXXHa BiJHECTH, BIAMOBIIHO, JO
KaTeropiii HU3bKOT0, IOMIPHOTO T2 BUCOKOTO PU3HKIB.

Bignosigao no ITapu3bkoi KmiMaTHYHOI Yroau yci KpaiHu OepyTh Ha cebe 3000B’s3aHHS IO/O
CKOPOYEHHsI 00CSTiB BUKU/IB MMAPHUKOBHX Ta3iB B aTMoc(epHe MOBITps, i YKpaiHa € He BUKIIOUCHHSM.
VY 2016 p. cxBanena Konnenmist peamizamii Aep:kaBHOT MOMITHKH y cepi 3MiHM KIIiMaTy Ha MEPiof 110
2030 poxy (Posnopsymxennss KMY Ne 932-p Bin 7 rpyans 2016 p.), ska BU3Ha4Yae Ta pealizye JepKaBHY
NONITUKY B cdepi 3MiHM KIiMaTy Ta TapMOHI3ye BITUM3HSHY HOPMAaTHBHO-3aKOHOAaBYy 0azy 3
MixHapoHO [3].

Crparerisi exoJIOTiYHOT Oe3leKku Ta ajanTarlii o 3MiHu KiiMaty Ha nepiox a0 2030 poky, ska
cxBajeHa Posmopspkennsim KMY Ne 1363-p Bim 20 xoBtHst 2021 p., BHAINSE OCHOBHI E€KOJOTiYHI
mpo0JIeMu, SKi HETaTHUBHO BIUIMBAIOTH HA CTANICTh €KOCHCTEM, OKPECIIOE KPOC-CEKTOpaIbHI MPOOIeMHu
ajanrarii A0 3MiHMA KIIiMaTy Ta BU3HA4Ya€ IIi Ta OCHOBHI 3aBJaHHS MiJBHUINEHHS PiBHA €KOJOTi4HOL
Oe3reky, 3MEHIIICHHS BIUIMBIB Ta HACTIJKIB 3MiHM Kiimary B YkpaiHi [4]. [lepeabadaeTbcsi 3HMKEHHS
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00csTiB BUKUIB 3a0pyIHIOIOUYUX PEUYOBHH B aTMoc(hepHE TOBITPs Bij CTamioHapHUX JpKeped Ha 22,5%
nopiBHsAHO 3 2015 p. [4] 1 Ha 65% nopiBHsaHO 3 1990 p. [2].

Crparerisi HH3BKOBYTIIEIIEBOTO po3BUTKY A0 2050 p. BH3Ha4yae TepeayMOBH TEpPEXOAy [0
HU3bKOBYTJIEIIEBOTO PO3BHUTKY, CKOPOUYEHHS BUKHIIB MAPHUKOBUX Ta3iB i OKPEMHM ITYHKTOM PO3TIISIIAE
JiekapOOoHi3allif0 CHEPreTUKH [5].

INounnaroun 3 2020 poky 3ampPOBAJPKECHO PETYJIIOBAHHS 3aXOMdIB II0J0 3MEHIICHHS BHUKH]IIB
TIOKCHUTY BYTJICITIO. Y 3B’SI3KYy 3 UMM 3aCTOCOBYIOTHCS TpH (HOPMHU €KOHOMIYHHAX MEXaHI3MiB BYTJIEIICBOTO
MIHOYTBOPEHHS [2, 6, 7] — €KOJOTIYHWI TOMATOK Ha BHUKHAHW NMAPHUKOBUX Ta3iB Ta CHCTEMa TOPTiBII
KBOTaMHM Ha X BUKHIU Ta 1X IMOETHAHHS, IO aHAJIOTIi K B KpaiHax €C, jae po3Mip MOJaTKiB KOJTUBAETHCS
Bim €30 o € 147 wa 1 T CO, [1].

Hns Ykpainu po3poOineHi crieHapii 3MiHHM KIIMaTHYHHX yYMOB Ha CEPEAHBO- Ta JOBTOCTPOKOBY
MePCIIeKTUBRY, 0a3yI0UNCh HA JaHWX TII00AThHHUX Ta perioHaNbHUX Monenei. CrieHapii mokasaiu, Mo 10
2050 p. ouiKyeThCs 3aranbHe MOTEIUTIHAS i MaKCHManbHi 3HadeHHs 3MiH (+2,2°C+ 0,4°C) mporHo3yroThes
Jutst Tpyana [8].

3a manuMu Jlep>kaBHOI CIIy>KOM CTATHCTHKH YKpaiHW BUKUIM TIOKCHAY BYTJICIIO B aTMocdepHe
MOBITPSI BiJ CTalliOHAPHUX JKepen 3a0pyaHeHHs 3a perioHamu y 2021 poui cranosmn 111,9 miH. T abo
y po3pi3i obnacteit HalbibIa KinbKicTh BUKHAIB CO, (moHag 22 MIIH. T) 3apeecTpoBaHo y JloHenbkiit Ta
JuinponerpoBcrkiii obnacTsax, a HaiiMmenma (menme 0,5 MmiaH. T) — y YepHiBelbKii, XepCOHCHKIH,
Teprominbcrkiid, BomuHchkill Ta 3akapnaTchkiit odnmactsx (puc. 1) [9].
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Puc. 1. Buxknam giokcuay ByrJienio y po3pisi odsacrei Ykpainm, 2021 pixk [9]

B IBano-®pankiBchkili obnacti B arMocepne moBiTps y 2021 pomi 3 BHKMAAMH HaIiHILIO
12,1 man. T CO,, 1 06nacTb nocigae 4 Mo3uli0 B 3a0pyJHEHH] TepuTopii YKpaiHn BHKHIAMH AIOKCHUILY
Byryerto. ITloTeHIIMHMM JDKEpelloM HAIXODKCHHS B aTMochepHEe TOBITPS 3HAYHOI KiTBKOCTI
3a0pyIHIOIOUMX PEYOBHH, i, B IIEPILy Yepry, OKCHIiB Byriewio € bypmrunceka TEC, sika npuBOIsTH 10
MaKCHUMAaTBHOTO 3a0pyJHEHHS TepuTopii mpuban3Ho B 10 kM. [HIIO0, He MEHIII BOKJIUBOKO MPOOIEMOI0
ycix TEC B YkpaiHi, € 30/01UI1aKOB1 BiIXOAHU, MOPIYHI 00CATH YTBOPEHHS SIKUX CTaHOBISTH MiIbHOHU
TOH. BimbIIiCTh 1UX BiIXOMIB HE YTWII3YEThCSA 1 MOTpAIUISE€ y BiABaNM, MiJ SKi B YKpaiHi BilBEJCHO
noHax 20 TUCSY Ta 3eMili. 30JIONUIAKOBI BIIBaJIM € NMPUYMHOIO BEPTUKAIBHOI Mirparii i0HIB BaXXKHX
METaJIiB Ta BUHUKHEHHI reoxiMiyaux anomaiii [10]. 3a manumu [11], CaO mMoxe OyTH BUIlIEe KJIAPKOBOTIO
3HaueHHs B 4-12 pasie, Al,O; B 2 pasu, Fe,0; — B 1,5-3 pasu, MgO — B 2-3 pa3u. Omxe, 30epiranus
BIIXOMIB Y 30JIONUIAKOBHX BifBajgax MPHBOIWTH JO 3a0pydHEHHS aTMOC(EpPHOTO IMOBITPS BHACITIIOK
epOo3iitHMX TpolieciB Ta 3a0pyIHEHHIO TPYHTIB Ta IMIJ3€MHHX BOJ BHACIHIIOK Mirparii 3a0pyIHIOI0THX
PEUYOBHH UYepe3 «TiI0» BiBaIy B IPUPOAHI 00’ €KTH.
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Tomy, mist [Bano-OpaHKIBCHKiN 007acTi akTyadbHUMH € MUTAHHS JeKapOoHizalil Ta yTrTi3arii
30JIOLUIAKOBUX BiIXOIIB.

Ananiz gocaimxkens Ta nyOJikaunid. /lexapOoHizamis € TpPIOPUTETOM CTANOTO PO3BUTKY
MPOMHCIOBOCTI YKpaiHM, 10 Mepeadadae mepexii 00 UUPKYIAPHOI EKOHOMIKM Ha MPHHIHIAX
BYTJIELIEBOI HeWTpanbHOCTi [7, 12].

[MuTannas nexapOoOHi3aMii MPOMHUCIOBOCTI PO3MIIAAETHCA HAYKOBIIMHU Ta (DaxiBISIMHU-TIPAKTHKAMHU
3 PI3HUX aCIEKTIB:

— naexkapOoHi3allis MeTaTypriiHuX mignpueMcts [1, 13—16];

— JIexapOoHi3aris MiIIpUEMCTB BYTUTRHOI TpoMuciioBocTi [1, 8];

— nexapOoHi3allist MiAIPUEMCTB MATUBO-CHEPreTUYHOTO KoMITIekey [1, 6, 7, 12, 17-20];

— BUPOOHMUIITBI «3€JICHOT0Y» BOJHIO SIK AJIbTEPHATUBHOTO nayuBa [8, 13];

— nmekapOoHizartis Tpancmopty [1, 7];

— Mepexia BiI TPaauIifHKUX JHKEpeN eHeprii 1o anprepHatnBHuX [1, 8, 12, 13];

— 3ampoBaHPKEHHS EKOHOMIYHHMX MEXaHI3MIB BYIJICLIEBOTO IHOYTBOpeHHH [1, 2, 6, 7].

He MeHII BaXIMBHMH € MUTAHHS BJIOBJIIOBAHHS, TPAHCIIOPTYBAaHHS Ta 3aXOPOHEHHS IOKCHUIY
BYTJIELIO.

[ocranoBka 3aBaaHHs. MeTol0 po0OOTH € aHai3 Cyd4acHUX HAIpPSIMKIB JieKkapOoHi3amii Ta
NMEPCHEeKTUBHUX LUIAXIB 1X peanizauii B YKpaiHi; aHami3 MpOLECIB BIOBIIOBAHHS, TPAHCIIOPTYBaHHS Ta
3aXOPOHEHHS JIOKCHAY BYIJICIIO; aHalli3 MOXKJIUBOCTI BUKOPUCTaHHs 30101IakoBux Bigxoais TEC ms
npomucioBoi ¢ikcarii CO,.

Bukaan ocHoBHoro marepiany. [Iutanas nexapOoHizamii nmependayae 3MEHIICHHS HAIXOKEHHS
B aTMoc(epHe MOBITPs OKCHIIB Byriemio. CTpaTeriyHUMU HalpsMKaMu JAeKapOoHi3alii € CeKTop
BUPOOHUIITBA €JIEKTPOEHEPrii, MPOMUCIIOBI HiANPUEMCTBA, B MEPIIy Yepry, MiANPHUEMCTBA BYTUIBHOI,
HaTOTa30BOi Ta METAITYPIiHHOT TPOMHCIOBOCTI, 8 TAKOXK TPAHCIIOPTHA TaTy3b.

IMporiec  aekapOoHizamii Moxe BIiOyBaTHCh JICKUIBKOMA NUISXaMH —  YAOCKOHAJICHHS
TEXHOJIOTIYHUX TIPOIECIB i3 3MEHIICHHSIM OOCSATIB YTBOPEHHS OKCHUIIB BYIJICIIO (3HIDKCHHS
BYTJICHEMICTKOCTI TEXHOJIOTIYHUX TPOLECiB), IHTCHCUBHUN PO3BUTOK AIbTEPHATUBHOI CHEPreTHKH,
BUKOPUCTAHHs aJbTEPHATHBHUX BHUJIB MMAJIMBA, KOMIUICKCHE BHUKOPHUCTAHHS MiHEpabHO-CHPOBUHHHX
pecypciB 1, SK HacHiIoK, OOMeKeHHS BHUAOOYTKY KOpPHCHHX KomaiuH. OCHOBHMMH eTalaMu
JexapOoHi3alii eKOHOMIKH € BIOBIIOBaHHS, 3aXOpoHEeHHs (30epiranns) ta yruimizamis CO,, a Takox Horo
TPAHCIIOPTYBAHHS IO MICITh 30€piraHHas ado yTHITi3aIlii.

Bnoenweannn Oiokcudy eyzieyio [7, 17-20]. OnHum 3 BaJIMBUX €TamiB JekapOoHizaiii €
3MEHIIICHHS OOCSTiB HaIXOJPKEHHS JIOKCHIy ByIIel0 B aTrmocdepHe moBitps. Biormoanus CO,
nmependadae HOro BIAOKPEMIIEHHS Bil OCHOBHOTO Ta30BOT0 (IIOBITPSHOTO) TIOTOKY, CTBOPEHHS
KOHIIEHTpoBaHOro MOTOKY CO, 3 BHCOKMM THCKOM, SKHH B)K€ MOKHA TPAHCIIOPTYBaTH A0 MICILI
36epiranns. [Ipu npomy notik CO, Mae OyTH MPAKTUYHO YUCTHH.

Ha nanmii yac BukopHCTOByeThcs cemapailii CO, Ha NPOMUCIOBUX YCTaHOBKax (HAMPHUKIA,
YCTAaHOBKM JJIsI TepepoOKM TPUPOJHOTO ra3y, BHPOOHHMUTBY amiaky), aOcopboBanuii CO,
BHKOPHCTOBYETHCS I OYMCTKH IHITMX ITOTOKIB MPOMUCIOBUX Ta3iB. Ha Bcix eramax mepembadaeTbes
cemapartisi CO,, H, a6o O, Big OCHOBHOTO Ta30BOT0 IMOTOKY — JMMOBOTO Ta3y, CHHTETHYHOTO Ta3y,
MOBITPsT a00 HEOYHIEHOro mnpupogHoro rasy. Ilpomec cemapawii 3OiIHCHIOETbCA 3a JIOIIOMOTOIO
PO3YMHHUKIB, MEMOpaH, TBEpAUX cCOpOEHTIB a00 BUKOPUCTOBYETHCSI KPiOT€HHE PO3AUICHHS, IO 3aJIEKHTh
Bil TexHoJoriyHoro mpomecy. [lpum BuOOpI cHCTEMH BIOBIIOBaHHS HEOOXiHO BpPaxoOBYBaTH
koHmeHTpartito CO, B Ta30BOMY IOTOIII Ta THCK TTOTOKY.

YnocKoHaJIEHHS! CUCTEMH BJIOBIIOBAHHS MIOKCHIY BYTJEHIO Ticisi ab0o IO CHATIOBaHHS IajnBa
3MOXYTh 3MEHIIUTH BUKHUAM ra3y mpubiuzHo 10 90% y MmopiBHSHHI 3 CTaHIAPTHUMHU yCTaHOBKamH. B
TOW K€ Yac BUKOPUCTAHHsS CHUCTEMH CIAJIOBaHHS MajuBa i3 30aradeHHSM KHCHIO MOXXE BIIOBJIIOBATH
MPaKTUYHO YBECH JIOKCH]] BYTJICLIO.

Amnanizyroun cucremu BioBmoBaHHS CO, MOXXHa BHOKPEMHUTH HACTYITHI MTPOOIEMH:

— npouec BioBmoBaHHS 1 kKommpecii CO, — poboTa Bci€l cUCTEMU BIOBIIIOBAHHS 3 HACTYIMHHM
30epiraHHsaM y reonoriyHux (opmamisx — moTpedye Oinbimoro BukopuctaHHs eHeprii (Ha 10-40%)
MOPIBHSHO 3 YCTAHOBKOIO CTaHAapTHOTO BiIoBIOBaHHSA CO, aHAIOTIYHOT TOTYKHOCTI;

— nporec BioBmoBanHs CO, 3 HACTYITHOIO KapOOHATHOIO MiHEpasizalliero norpedye eneprii Ha 60-
180% OipIe MTOPIBHIHO 3 YCTAHOBKOIO CTaHIAPTHOTO BIoBIOBaHHA CO, aHAJIOTI4YHOI MOTYKHOCTI;

— 301IbIIEHHS] BUKOPHUCTAHHS €Heprii Oyjae 30LIbIIyBaTH KUTBKICTh BUKOPHCTaHHS MMaHWBa, IO
Oyjie MPUBOJUTH 70 30UIBIICHHS KUTLKOCTI 1HIITNX BUKHUJIIB;
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— 30inpmieHHst oOcsriB BnopmoBanHA CO, BuMmarae 30UIbIIEHHS PO3MIpiB cemapaTopis, IO
3pO0UTH TIpoIIeC GBI EHEPrOEMHHM 1 O1IBII BAPTiCHUM;

— 30UIbIICHHS] BUKOPUCTAHHS €HEPrii 3HIKYyBaTHME E€KOHOMIUHY €(pEeKTHBHICTh TEXHOJOTTYHOTO
MpOIIeCy Ta BapTiCTh MPOAYKIIIi;

— BIZJOKpEMJIEHHS OKCHJIIB CIpKH 1 a30Ty OyJie 3HW)KYBaTu cTymiHb BiosiaoBaHHL CO, 10 90%.

Omxe, npy BUOOPI ONTUMAJILHOTO CIIOCOOY BIIOBIIIOBAHHS JIOKCHAY BYTJICIIO HEOOXITHO OILIHUTH
po0oUl XapaKTEpUCTUKU YCTaHOBOK sl BioBmroBanHs CO, 3 BpaxyBaHHSIM TEXHOJOTIYHHMX MapaMeTpiB
BHpPOOHMIITBA. Ba)kKIIMBHUMH € OITIHKA MOXITMBOCTEH Ta TMOTEHINAy BUKOpPHUCTaHHs BioBieHOTo CO, B
MIPOMHCIIOBOMY TIPOIIECi BUPOOHHIITBA.

Tpancnopmyeanns diokcudy eyzneuro [7, 17, 21, 22]. HacTynmHuM eTamnom Micjsl BJIOBIIOBAaHHS
CO, € #ioro TpaHcmopTyBaHHS A0 Micupb 30epiranHs. Ilpomec TpaHCHIOPTYBaHHS MPOBOAUTHCS IS
KoHIleHTpoBaHOTO TO0TOKY CO, BHCOKOrO THCKY. Jlms TpaHCHOpPTYBaHHS BHKOPHUCTOBYIOTHCS
ra3onpoBOAM, aBTOMOOUTBHUI abo 3aii3HMYHMH TpaHCHOpT. BHKOpUCTaHHS KOXHOTO 3 BHIIB
TpaHCTIOPTY Oy/ie MaTH CBill psi/I IEpeyMOB.

3a manuMm [21], TpancnioptyBanHs CO, razonpoBojjaMu BUMarae JOTpUMaHHA TUCKY nToHaz 8 Mlla,
110 3MEHIIIY€E BapTiCTh ra3y, 1 HASIBHICTh JOJATKOBUX KOMITPECOPHUX CTaHIIIH.

TpaHcnopTyBaHHST aBTOMOOITFHIM a00 3aTi3HUYHUM TPAaHCIOPTOM 3JIHCHIOETHCS Y CIEI[iaIbHUX
nucrepHax npu temneparypi —20 °C ta tucky 2 Mlla, mo BIiuBaTMEe Ha €KOHOMIUHY €(EKTHBHICTD
TPaHCTIOPTYBaHHS.

IMepeBaramu TpancnoprtyBanHs CO, razompoBojiaMH € Te, IO CyXHH Ta3, HaBiTh SKIIO Oyne
MICTUTH JOMIIIKK (OKCHAM CipKH abo0 a30Ty), He MaTHMe KOpO3iHHOTO BIUIMBY Ha TpyOomposin. Takoxk
HE MEHII BaXJIMBUM € 3MeHmeHHs BapTocTi CO, 3a paxyHOK 30UIBIICHHS HOTO MIUIBHOCTI TIPH
TPAaHCHOPTYBAHHS I1iJ] BACOKHM THCKOM.

OpHouacHO 3 mepeBaramMu € psig npoOnem. [lpu TpaHCOpPTYBaHHI Ta30NMPOBOJAMH 3 METOO
3ano0iraHHsl BUHHKHEHHIO KOpO3il HEOOXiHO BUAAIMTH Bojiory 3 moToky CO,, B iHaKIIOMYy BUTAIKy
TpyOOTIPOBIT 3cepeaHN Ma€ OyTH IMOKPUTHH CHEIialbHIM CIUIABOM a00 MaTH IOJIIMEpHE MOKPHUTTS. B
TOH K€ Yac IpH TPAHCIOPTYBAHHI MIOKCHIY BYTJICIIO TPYyOOIIPOBOIAMHU 30€piraloThCs yCi PHU3HUKH Ta
HACJIiIKK BUTOKIB Ta3y, Ki Oy1yTh aHAJOT1YHUMHU NP TPAHCIIOPTYBAHHI BYTJICBOIHIB.

3b6epicanna (3axoponennsn) diokcudy eyzneuro (7, 17, 18, 21-23]. Hdiokcun Byriemo Moxe OyTh
BUKOPHCTAaHUI 3 METOI WIATPUMKH IUTACTOBOTO THCKY Ta iHTeHcudikamii HadTOra3oBHAOOYTKY
ByrieBoaHiB. CO, Moxe 30epiraTuch y NOpPOAax-KOJIEKTOpax, COJIEHOCHUX (hopmamisx abo claHUEeBHX
MOpoJax 31 3HAYHUM BMICTOM OpraHiqHoi pedoBUHH. | 1 fioro 30epiraHHs MOXYTb OyTH BUKOpHCTaHI
BUCHa)KEHI HadTora3osi pogosuina. ['muouna 36epiranus CO, mae OyTu nmona 800 m.

Hns 3akauyBanHs CO, B TIaCT MOXYTh BHKOPHCTOBYBAaTHCH TEXHOJOTIT HadTOra3soBoro
KOMITIEKCY ISt iHTeHcu(iKarii BuaoOyBaHHsS HadTH, KOJW B TUIACT HATHITAETHCS Ta3.

[Tpu 36epiranni CO, Ha rmubuHax noHaa 800 M raz Oyae MaTH HIUIBHICTh MOMIOHY IO HIUTBHOCTI
okpemux BuaiB Hadtu. Ilpu 3akauyBanHi CO, CTHUCKAETHCA 1 3aOBHIOE TIOPH BHACIIJIOK YacTKOBOTO
BUTUCKaHHS Ha(pTH (rasy), 0 CHPUATUME 30UIBLICHHIO MMOPHUCTOrO0 00’eMy JJIs MONAIBIIOTO HOro
36epirannas. Ko CO, Hagiiine y reosoriuny ¢opMmariiro, 6yayTs BimOyBaTuch Ximidai B3aemonii CO, sk
3 MOPOJIOI0, TAaK 1 3 BOJOO, i HACTIAKOM IMX B3aEMOJIN Oyme yTBOpeHHS KapOOHATHUX MiHepamiB. Y
COJICHOCHUX (opMalisix MoTeHUiHHui 00’eM ans 30epiranHs CO, Oyne nHe mepesumtyBaté 30% Bix
3aranpHOro 06’ emy nopoau. Axmo CO, Oyae aacopOyBaTHCh HA CIIAHIIEBI MOPOIH 31 3HAYHUM BMICTOM
OpraHiyHOi PEUOBMHM, TO BiH Oyme BuTicHATH MeTad. lleii mpoiiec Moxe BiIOyBaTHCh Ha MEHIIHUX
TIHOWHAX TIOPIBHSHOTO 3 TIpoliec 30epiraHas y COJICHOCHUX (opMaIlisix abo Mopoaax-KoJIeKTopax.

36epiranus CO, y reoiorignux (GopMariisix Mo)ke BUKIMKATH HACTYITHI €KOJIOTI4HI TPoOIeMu:

— 6okoBy Mirpamito CO,;

— pamnToBi BHTOKM Yepe3 3aKMHYTI CBEPAJIOBHHM MOKE TPUBECTH N0 30iumbrreHHs moHan 7-10%
kourneHrpariii CO, y moBiTpi, 110 MaTUMe HEOE3MEKY ISl 3/JOPOB’ S JIFOIUHHU;

— TIOCTYTIOBI Ta po3ocepemkeHi utokun CO, depe3 nedeKTH CBEpUIOBHH a00 pyWHYBaHHS, SKi
MOYTh BIUIBATH:

a) Ha Trimpocdepy:

— 6e3nocepenne nmorparissHHs CO, y BOZOHOCHI TOPH30HTH;

— nakonmyeHHs1 CO, y 30HI MiK IOBEPXHEIO 1 BEpXHBOIO YACTHHOIO BOIHOTO JI3€PKaa;

— MOTPAIUISTHHA COJSIHUX PO3YMHIB Y BOZOHOCHI TOPH30HTH BHACIIIOK MPOLECIB BUTHCKAHHS,

0) Ha TpyHTH:

— 30inpmenss koHIerTpaiii CO, y BepXHbOMY IIapi IPyHTY;
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— 30UTBILICHHST KUCIIOTHOCTI IPYHTIB;

— 3MEHLICHHS BMICTY KHCHIO;

— SIK HACJIIJJOK PUTHIYEeHICTh POCIMHHOCTI Ta HETAaTUBHUI BIUIWB Ha )KHUBI OPTaHi3MH,

B) Ha aTMOc(epHe MOBITPSI:

— 30UTBIIICHHS KOHIIEHTPAIIis Ta3y B TIOHIDKEHUX (opMax peib’edy;

— 30UTBIIICHHS KOHIIEHTpAIIii Ta3y Ha TEPUTOPISIX 3 cabKOI0 €0 BITPY;

— pO30CepemKEHICTh BUTOKIB TIO TEPUTOPII;

— miksigamist BUTOoKiB CO, Ta iX HACIIAKIB;

— nporiec HarHiTaHHA CO, MOXKE TPUBOIUTH J0 301IBIICHHS TPIIMHYBATOCTI MOPi, IO 301IIBIIYE
HenependadyBaHicTh 3a0pyIHEHHS HABKOJIMIITHIX 00’ €KTIB y MpoIieci 30epiranus rasy;

OTtxe, mpu 30epiraHHi TIOKCHUAY BYIJICHIO y TJIMOMHHUX TeOJIOTiYHMX (opMmamisx HeoOXimHe
MIPOBEJICHHS KOMIUIEKCY HACTYITHUX POOIT:

— BU3HAYCHHS ONTHMAJIBLHUX Micib 30epiranas CO, 3 MiHIMAIBHOIO BiporigHicTIo BUTOKIB COj:
HasBHICTh IIEPEKPUBAIOUMX MOPiI 3 BUCOKUM CTEIEHEM HENPOHHUKHOCTI, BIACYTHICTH TEKTOHIYHHX
MOPYIICHB, SIKi CHPUSTHMYTh MIrpalii rasy;

— BU3HAYEHHS MOTEHIIHHNX 30H BUTOKIB CO»;

— MOJIENTIOBAHHS TPOIIECIB, SIKI MOXYTh BiIOYBaTHUCh y MPHPOTHUX pe3epByapax ajs 30epiraHHs
COZ,

— MOJEJIOBaHHS MpoLiecy 3a0pyIHEHHS! HABKOJIUIIHBOTO CEPEIOBUIIIA;

— po3po0Ka cUCTEMU MOHITOPHHTY.

IIpomucnosa gixcayin oiokcudy gyzneuro (kapoonamu3sayis minepanie). TeXHOIOTIUHI TPOIIECH
3 BUKOpHUCTAaHHAM BIIOBIeHOTO CO, IK CHPOBHUHH 3aMiCTh BYTJICBOIHIB HE 3aBXKIU CIIPHUSAIOTH 3MECHIIICHHIO
BUKHUJIIB Y TOBHOMY BYTJICIIEBOMY IIUKJIi.

Came oikcanis CO, 3 BUKOPUCTaHHSM JIy>KHHX Ta JIyxHO3eMenbHuX okcufiB (MgO i CaO), sxi
BXOJIAITh JIO CKJIQAy SK CHJIIKATHUX TIOPiJ, TaK 1 JAESIKUX BIIXOJIB, JO3BOJHMTH 3MCHIIUTH BUKUIM Ta3y.
Jns mpommucionoi dikcartii 1 T CO, Heodxigro 1,6 — 3,7 T cumikatHoi mopoau [24]. Ilepesaroro qaHoro
HampsMy € Te, 1o npu kapOoHizauii MinepaniB CO, He Oyne HaaXOOUTH B HABKOJIMIIHE CEPEIOBHUIIE, B
nepury yepry B atmocgepHe nositps. Ilomepeani mocnmimkeHHs MOKaszand, IO OTPUMaHi PEUOBHUHH
MOXYTh BUKOPHCTOBYBATUCH Y OyliBENbHI MPOMUCIOBOCTI 200 Yy BUPOOHHIITBI Oy IiBEILHUX MaTepiaiiB
[25].

B sikocTi BigxomiB MOXHA pO3TISAATH BiJIXOIH, SKi MIiCTATh y cBoeMy ckiaai MgO i CaO, o sikux
HaJeXaTh BIIXOH MaJTUBHO-CHEPTETHYHOTO KoMIUTekcy — Bigxoau TEC.

B IBano-®pankiBebkiit o0nacti bypmruaceka TEC € ogHOYAacHO JHKEpPEIOM BUKHIIIB OKCHIIIB
BYIJICLI0 Ta JOKEPEJIOM YTBOPEHHS 30JIOILIAKOBUX BiIXOZiB, OCHOBHUM MiHEpaJbHUM KOMIIOHEHTOM
AKX € okeuan Mg i Ca.

Haii6inpm nepcneKTHBHUM HanpsaMoM yTuimizauii BigxoniB TEC e Bukopuctanss iX y OyaiBenbHii
MPOMHCIIOBOCTI Uil BUPOOHHIITBA OYJIBENBHUX BHPOOIB Ta y BHPOOHUITBI B’SHKYYHMX KOMITOHEHTIB
OyaiBenbHUX cymimeit [11, 26 — 28]. ®ikcanis CO, moxmmBa Ha MgO 1 CaO, ki € KOMIOHEHTaMH
sononutakoBux BiaxoaiB TEC. Tomy, Binxoau Bypmruncskoi TEC MokHa po3risgaTd sSIK TEXHOTCHHY
CHPOBHHY TSI IPOMHUCIIOBOI (hikcallii TIOKCHIY BYTIICITIO.

[Ipomec mpommcmoBoi dikcartii CO, B kapOoHaTax, B ampiopi, Mae 0a3yBaTHCh Ha TPHUPOTHOMY
MPOIIECi BUBITPIOBAHHS TipChKUX MOpif. ToMy B po3po0iIli TexHoorii kapOoHaTH3allii MiHepaIiB MOKHA
BUKOPUCTATH TPUHIWIHA MEXaHOAKTUBAIll PEHYOBHHM SK METOAY 30UIBIICHHS peakiiiHOl 34aTHOCTI
(xiMi4HOi aKTHBHOCTI) PEUYOBMHH B YMOBaxX HAaATOHKOTO mMmoApiOHeHHsS. [IpuckopeHHsS (aKkTWBi3alis)
mporecy Oyme BigOyBaTHCh 3a paxyHOK PyWHYBaHHS KPHUCTANIYHOI TpaTKH, IO MiATBEPIKYETHCS
JIOCHIJDKEHHSIMH 3 BIUTUBY MEXaHOAKTHBAIil Ha TBEpIi pPEHYOBHMHU. MOXIMBE TaKOX MOAPIOHEHHS Y
cepenopuii CO, 3 oTpuMmaHHsIM cTabipbHUX KapOoHaTiB Mg i Ca. Ha manwmii yac icHyrO4i TEXHOJOTil
MoTiepeTHb01 0OPOOKK MiHEpalliB € JOCUTh EHEPTOEMHUMH Y TIOPIBHSAHI 3 TEXHOJOTISAMH, IO 0a3yIOThCS
Ha METOJ1 MeXaHOaKTUBAIll].

BucnoBku. JlekapOoHizallisi MPOMHCIOBOCTI CIPHUITUME 3alpPOBaPKEHHIO HOBHX EKOJIOTTYHHX
TEXHOJIOTIH MepepoOKK MiHEpaIbHO-CUPOBUHHUX PECYPCiB, OLTBII BUKOPUCTAHHS ajbTePHATUBHHUX BHIIB
eHeprii Ta BiIKpHBa€ HOBI MEPCIIEKTUBY B HAPSAMKAX YTHIII3allii BIIXO/MiB.

OCHOBHHMH HaIlpsIMKaMH JieKapOOHi3allii € BIOBIIOBaHHS, 3aX0poHeHHs, yruiizanis CO, Ta fioro
TPaHCHOPTYBaHHS 10 Micub 30epirants abo yTuiizauii, 1110 BUMarae iHoJi 6araTopakTOpHOTO aHaTi3y.

[Tpu BHOOpPI ONTUMATBLHOTO CHOCOOY BIIOBIIOBAHHS JIOKCHJY BYTJICIIO HEOOXIJIHO BPaxOBYBaTH
TEXHIYHI Ta TEXHOJIOTIYHI MMapaMeTpyd BUPOOHHIITBA, OI[IHIOBATH MOTEHIIAJl BUKOPUCTAHHS BIIOBICHOTO
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CO, y npomucioomy npoueci. Tpancnoprysannus CO, ra3omnpoBogaMu MOPs 3 epeBaraMu (3MEHILICHHS
Baprocti CO,, HasgBHICTb OKCHIIB Cipku a00 a30Ty, HE BHKJIMKAaTHME KOPO3IHHOrO BIUIUBY Ha
TpYOOIIPOBiJI) MaTUME JEsSKI HEMONIKH (HEOOXITHO BUIANATH BOJOry 3 ToToKy CO,, 30epiraroThcs yci
PHU3HKH Ta HACHIIJKH BUTOKIB Ta3y, aHAJIOTI4HI IPH TPaHCTIOPTYBaHHI TPyOONPOBOIaMH BYTJIEBOIHIB).

36epirannas CO, y reonoriyHux (GOpMaIliiX MOXKE BUKIMKATH 3a0pyJHEHHS aTMOC(EepHOTro
MOBITPsI, TPYHTIB Ta MiA3eMHUX BOJ. [lepcrlieKTMBHMM HampsMKoM onHovacHoi yrumizanii CO, Ta
30JIONUIAKOBUX BiAXOIiB € fioro mpomwuciosa ¢ikcariss Ha MgO i CaO, ki BXOIITh 1O CKJIATy BiAXOIIB
TEC.

Jlitepatypa

1 Typa K. IO., Iletpyk B. I'. Ananmi3 cy4acHUX TeHIEHIIN IeKapOOHi3alii Ta eKOMOIepHi3alii
EHepreTHKH YKpaiHw i CBITy. Bicuux Binnuybkozo noaimexuiunozo incmumymy. 2021. Ne 5. C. 19-24.

2 3amyma I, Kipeiimepa I'., Tpasia B., bepnsak I'., IMamiit O. TopriBiasd KBOTaMH Ha BHKHUIH
MAapHUKOBUX Ta3iB: oOmikoBWil miaxin. Exonomika. YnpaeninHs. [HHOBamii. Bumyck Ne 1 (30), 2022.
URL : http://surl.li/hdztc.

3 Konrenmis peaiizamii Jep:kaBHOI MOMITUKKA Yy cdepi 3MiHM KiiMaTy Ha mnepioa 10 2030 poky.
URL : https://www.kmu.gov.ua/npas/249573705.

4 Crparerii ekoJIOTiYHOT O€3MeKH Ta aganTarii 0 3MiHu KiaiMaTy Ha rmepiox 1o 2030 poky. URL :
https://www.kmu.gov.ua/npas/pro-shvalennya-strategiyi-ekologichno-a1363r.

5 Crpareris HU3bKOBYTIIEIIEBOr0 po3BUTKY 10 2050 poky. URL : http://surl.li/heaoq.

6 Topams JI., Boiitkie JI., [Iy6 C., Cremantok O., Skyoumun O. bBroomkeTHa mnosiTHka
MIIIPUEMCTB 3 TPAHCIIOPTYBAaHHS BYIVIEBOIHIB B cdepi mexapOoHizamii. BicHuk XMeTsHUIIEKOTO
HarioHanbHOTO YHiBepcuTety. 2022. Ne 3. C. 263-267. URL : http://surl.li/heehz.

7 binsscekuit M. Ykpaina i ro6ansHa nonituka aekapoonizauii. URL : http://surl.li/cbscc.

8 3BiT mpo HayKoBO-AOCHiAHY pPoboTy «Po3pobnenHi cueHapii 3MiHM KIIMaTHYHUX YMOB B
VkpaiHi Ha cepeHbO- Ta JOBIOCTPOKOBY IIEPCIEKTHBY 3 BHUKOPUCTAHHIM [aHHX TJIOOANbHUX Ta
perionanbsHux Mozenein». URL : http://surl.li/hebbi.

9 Craructinunuii mopivank Ykpainu 2021 pik. HepxaBaa ciayx6a cratuctuku Ykpaiam. URL :
http://surl.li/heekk.

10 Azposta I'H., Opdanosa M.M., Jlymenko C.C., Kpuxmusuii FO.A. JlocmimKeHHS TpPOIECiB
BEPTUKANBHOI Mirpamii i0HIB BaXKMX MeTalliB y 30J10- Ta uuiakosinBanax Bypmruncekoi TEC Tta ix
oca/pKeHHS Ha KapOoHatax. Exosorigna Oesmeka Ta 30amancoBane pecypcokopuctyBanHsa. 2011 Ne 2 (4).
C.30-36.

11 Anumua A. B., Matseesa 1. B., Kosau B. O., Apremuyk B. O., Kamenesa I. II. OcobnmBocTi
BIUTMBY 30JIOBiABANIB IMIMPHEMCTB TEIUIOCHEPTETUKN Ha HABKOJIMITHE cepemoBuie. IIpobmemu
Haa3BU4aiHuX cutyartiii. 2018. Ne 2(28). C.57-68. URL : http://surl.li/hekaw.

12 Kysnenoa M. O. JlekapOoHi3alisi sIK TNPIOPUTET CTaJOr0 PO3BUTKY EHEPreTUYHOTO
mignpuemcta. ExoHomika Ta mepxkasa. 2021. Ne 1. C. 171-174. DOI: 10.32702/2306-6806.2021.1.171.
URL : http://www.economy.in.ua/pdf/1_2021/28.pdf.

13 babawenko O. I., Hectepo O. C., I'apmam JI. 1. JlekapOoHi3zallis Ta €HEpreTHYHa KpH3a.
OdyHmaMeHTaIbHI Ta TPHUKIaAHI mpobiemMu dopHoi Mmertamyprii. 2022. Bumyck 36. C. 35-48. URL:
http://jrn.isi.gov.ua/sb/sb36/36_035-048.pdf.

14 AHamiTHYHUIA 3BIT MIOAO AOCHIHKEHHS Tpolecy nekapOoHizamii y cxigniii Ykpaimi. URL :
http://surl.li/hejzt.

15 Jean-Pierre Birat. Hydrogen steelmaking, part 2: competition with other net-zero steelmaking
solutions — geopolitical issues. Matériaux & Techniques, Volume 109, Number 3-4, 2021. URL:
http://surl.li/hekgi.

16 Jue Tang, Man-sheng Chu, Feng Li, Cong Feng, Zheng-gen Liu, and Yu-sheng Zhou,
Development and progress on hydrogen metallurgy, Int. J. Miner. Metall. Mater., 27 (2020), Ne 6,
pp. 713-723. https://doi.org/10.1007/s12613-020-2021-4.

17 Matkicbkuit C. B. TexHonorii yJOBIIOBaHHS TEXHOT€HHOIO JIOKCHIy BYIJICHIO Ta
MEPCIIeKTHBA HOTO yTWIi3allii y BHCHaXEHWX HadTorazoBmx popoBuiiax. HadrorazoBa eHepreruka.
2021. Ne 2 (36). C. 31-41.

18 BsizoBuk, B. M., Ilounnok, B. B., Hlunkapenko, J. FO. (2021). Knacudikauiss TexHomorii
yTWiizamii MIOKCHAY BYIJICLI0O B YMOBaX EKOHOMIKM 3aMKHYTOro IMKIy. Bicauk Yepkacbkoro

12



HaykoBo-Texniunmii )xypnan Ne 1 (27)-2023

JIEP’)KaBHOTO TEXHOJOriYHOro yHiBepcurery, 2021. Ne2, C. 82-107. https://doi.org/10.24025/2306-
4412.2.2021.227052.

19 Donglong Fu., Mark E. Davis. Toward the feasible direct air capture of carbon dioxide with
molecular sieves by water management. URL : http://surl.li/helrn.

20 Fanhe Kong, Guanhe Rim, MinGyu Song, Cornelia Rosu, Pranjali Priyadarshini, Ryan P.
Lively, Matthew J. Realff, Christopher W. Jones. Research Needs Targeting Direct Air Capture of Carbon
Dioxide: Material & Process Performance Characteristics Under Realistic Environmental Conditions.
URL : http://surl.li/hemeo.

21 MarkiBeskuii C. B., Konwapar, O. P. (2022). V3araipHeHHS MEpCHEKTHBHUX METOIIB
TPAHCIOPTYBAaHHS JIIOKCHIYy BYTJICHIO JUIS MiJBHUINCHHS BYIJICBOJHEBIIIYYCHHS HAQTOTA30BHX
pomoewuil. Po3pinka Ta po3pobOka HapToBMX 1 raszoBux pogoBuml. 2020. Ne2(83), C.7-16.
http://elar.nung.edu.ua/bitstream/123456789/9096/1/8662p.pdf.

22 Turgut M. Giir. Carbon Dioxide Emissions, Capture, Storage and Utilization: Review of
Materials, Processes and Technologies. https://doi.org/10.1016/j.pecs.2021.100965.

23 Abdul Hai Alami, Abdullah Abu Hawili, Muhammad Tawalbeh, Rita Hasan, Lana Al
Mahmoud, Sara Chibib, Anfal Mahmood, Kamilia Aokal, Pawarin Rattanapanya. Materials and logistics
for carbon dioxide capture, storage and utilization. Science of The Total Environment. Volume 717. 2020.
https://doi.org/10.1016/j.scitotenv.2020.137221.

24 Mineral carbonation and industrial uses of carbon dioxide. URL : http://surl.li/henli.

25 Itam, Z.; Zawawi, H.; Sivaganese, Y.; Beddu, S.; Mohd Kamal, N.L. Carbon Dioxide
Sequestration in Concrete and its Effects on ConcreteCompressive Strength. Preprints.org 2020,
2020080147. https://doi.org/10.20944/preprints202008.0147.v1.

26 Opdanoa M.M., boxnap H.B. IlepcniekTrBHI HanmpsMKH BUKOPHUCTaHHS 301M BypmiTuHCHKOT
TertoenekTpocTanuii. Exonoriuyna Gesneka Ta 30anmaHcoBaHe pecypcokopucTyBaHHs. 2017. Nel (15).
C. 156-159.

27 Cepatok B. P., Pynuenko /1. T'., I'yass JI. B. Bukopucranns 30m1u BuHocy bypmruacekoi TEC B
TEXHOJIOTi] BUPOOHHIITBA aBTOKJIABHOI'O ra3o0eToHy. BicHHK BiHHWIIBKOTO MOMITEXHIYHOTO 1HCTUTYTY.
2021. Ne 2. C.24-31. DOI: https://doi.org/10.31649/1997-9266-2021-155-2-24-31.

28 Shivkumar Sahani, Malik Mohammad Suhail, Mohammad Shadik Siddiqui, Mohammad Yusuf,
Md Sarfaraj Ansari, Ms Khushboo Tiwari. PARTIAL REPLACEMENT OF CEMENT WITH FLY ASH
IN CONCRETE. International Research Journal of Modernization in Engineering Technology and
Science. Volume:05. 2023. URL : http://surl.li/henvh.

M. Orfanova

Ivano-Frankivsk National Technical
University of Oil and Gas

DECARBONIZATION AND DISPOSAL OF ASH AND SLAG WASTE
OF THERMAL POWER PLANTS

Carbon dioxide emissions are one of the causes of temperature increase and global warming. The
legislative framework analysis has shown that all the prerequisites for the transition to low-carbon
development, reduction of greenhouse gas emissions, and industry decarbonization have been created in
Ukraine. The climate change scenarios have shown that general warming is expected in Ukraine by 2050.
The maximum temperature changes are predicted to be +2.2°C in December. The analysis of industry
decarbonization directions has shown that major studies are focused on the decarbonization of
metallurgical enterprises, coal industry enterprises, fuel and energy complex, transport decarbonization,
production of “green” hydrogen as an alternative fuel, transition from traditional energy sources to
alternative ones, and determination of economic mechanisms of carbon pricing. The issues of carbon
dioxide capturing, transporting and storing are important. The research results have helped to determine
the prospects and advantages of each direction. It is important to assess the possibilities and potential of
using captured carbon dioxide. The carbon dioxide storage in deep geological formations will require a
complex of actions aimed at preventing the pollution of environmental components. The advantages of
transporting carbon dioxide by pipelines have been defined compared to transportation by road and rail
transport.
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The disposal direction of ash and slag waste of thermal power plants has been determined. It
consists in grinding waste in the carbon dioxide medium with obtaining stable Mg and Ca carbonates.
This allows to expand the scope of waste use in the construction industry.

Key words: decarbonization, capture of carbon dioxide, transportation of carbon dioxide, storage
of carbon dioxide, industrial fixation of carbon dioxide, thermal power plant waste, grinding.
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